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1 MR5REE

1.1 RIE X

REX AT TAERE a4 (E12223,
N42%50), HubRLRIDYD IS, J& T E T 55
PAREX, HEBERERTE. XK. 2P
KE 412 mm, FEKEFENSMAY), HREKES
A [E KR 60%~70%; 24 #4758 K& 1 781 mm;
EPYRIR 6.1 °C, SPYIXGE 3.7~4.2 mis, F KRR
AHIE 24.0 mis, ¥RRERA 10~15 d; HEPAK
145~150 d, JCAE 1 154 d. 356 X H R RIP +,
FARBUR & 1.69 glem®, HIAHFKE 12%, RIS K
HA 16.9%., TIRBRRIAE AR AE 0.075~2 mm,
HHp 0.5~2 mm FiZFHR 5 0.2%, 0.25~0.5 mm fifz
Wik 5 28.3%, 0.075~0.25 mm ik 5 69.7%,
<0.075 mm Rif2HikL 5 1.8%. BT E N 0.66 g/kg,
TfF %N 7.2 mg/kg, RN 1.7 mg/kg, AL
BN 19.1 mg/kg, A% E N 0.026 g/kg-
1.2 It

RLET 2019 4F 5—10 H#HT, TR FA
“H 5357, FIEARZE (FRE 6.4%). RI#FEEXK
ARKBTBRI AT ROTH dARE ER. 5%
B 5 NMAEFW, EAKEFMAITHEX N

W=aKi(Exs-Prs). IH: Es A% k A5 HKifi &it
ARE, BHSEM; P NE kA5 HRITEKE, &
H S0l Ko N5 | NMEEBIEY R 5 o NFEKREL
ML AT R0 25 S 0.8%), RKIG I FHEREK 13 X,
RTHERKE N 172.4 mm.

i R0t R R S A R 300 kg/hm?™, U i
REELA Y FERE © JBAE=7 3, FEALLE (A 223 -
Jita fE- 78 -7 R — AR LRI N . DARUIEAE Fl /L
NIRIGIR Z,  HRE W I K R 11 ONAR
W, BIBERESIKIEH, FEIRRES AN 1. 2. 4.
711 IR, Rt G B A T R R it A R AR
FERIG VLTI, BT HEES B 5 SRR A %, JBAE
B () 7E 300 BT AR, (AR5 R DG B i 50
PR TR . REACAIER WIREAL, 1 YGEREAL R T
A, 2 VB AR AL EE 3 T AR RN HE S AR, 4 YRGB AR A HE
NTEAE . TR, FEAERIRE AR, At A B AR I
PN [E) Y o e 45 RS AR 8 e SR, 8 R [E]
W% 1. 5 H15H—6 H 10 H. 6 H 11 H—7
A5H.7H6H—7H31H.8H1H—8H25H
SN T AR R, RIS 5
ANEEE, REASKEEE 3 ANESE, FE 15 NRIX, NXE#E
MATE.

%1 &/ HAIB A

Table 1  Application date of different nitrogen fertilizer treatments

B
W BEREK :
H A A A

F1 1 0619

F2 2 0619 0805

F3 4 0601 0619 0722 0805

Fa 7 0601 0612 0619 0630 0722 0728 0805

F5 11 0601 0607 0612 0619 0625 0630 0712 0722 0728 0805 0821

FRRHRZENATAAE, 2885 1.2m, F64THE 0.8 KAEMR 5 CE 20 cm 28 & ML & 7% & &, &< 08:00

m, Z{T# 0.4 m, #FE 0.3 m. HAVNXNFA 5 %,
ZBK- 5 m, /NXE 30 m?. NXCRFHE SR, W
BERTUF K &, FEA S B EURATR &N XIE A
B RT3 IR VAR, TR BINAR R, EREES), BAKAE
— AT FRE Bt AE
1.3 HEER

R A AT AL R, AR 7 B AR AR
My, PR, HEARKE (83 15 thm?, 5 Ak
)BT, IR . 5~6 e T, KT
W BERR L, WA 25 R 1R, BiveHE. 8 H
24 HJE FKFN TR, BT ZIREK, 1210,
9 H 27 Ht#k.
1.4 NEIBMRIG A

FIFRIG v NS Gk I oK =, EilIG X &
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MZRZRE (SPAD {H), FHHIFRIEEL (LAD FM A
AL M AR YT 52K 45, SPAD {H H SPAD-502 4%
FACM T o BOERITTE SN X BEHLIURE 3 5 (R
FER. ARATEL. ATRigt. BERIEORT AR RS, IRt
Hpe g, MR R BFE7E 105 C
A 05h, 75 C NEEEFRE, RABFRTFHRE.
1.5 BIBIBS 57

VEBL KR FH 2R (kgim®): 778 (kg/hm?) 5%
KE (mYhm?) IELE; AKOFIHRE (kg/m®): 7
& (kg/hm®) 5#kE (mhm? L, Hdek
BNHEKESHREKEZM; BRE (kglkg): 77
B (kg/hm®) SiE%E (kg/hm?) AR
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AR I Excel 2020 581K, FAKIE T £
Hr CANOVA) FIFHIE /7 #THH SPSS 24.0 58 %

2 BZRE S

2.1 EEBRREBN EREKNF M
211 # &

FTARAEKA RSB NE 1 Fow, EBHE—
A B IS A AR AR FVNG T B ROR & Ab BETE
P<<0.05 /KV-ZEREE, TE. SO T KK E
A B SR KSR RS, S AR AT G R, T
RN SRR =~ 2 3G 257.5%F1 95.0%; i FEI 5
BN, AR PR N 10.5%;  HREifE
HERIIEBIIRR, SERIIBER 2.2%. 5B IRk
2N RO — AR RPN FS AR EESFL
LEFESF4 AhHESF2 AbFESF3 ARFE, Hdb F5. F1 ARFE L
F4 WbBEMRmHaL, Z5 /DT 10 cm, F2 AbEEAT F3 4b
HRk = ZE/NT 5 om, HIYAKT F5. F1. F4 43 15~30
cm, BB 5 18 S R B0 3G N K AR = e s 5 38K
ERW. e FL b FERR RS, BN 2495,
245.2 cm, F2—F5 AbFRAREAHIT, BERWI. SERU
PR SSME 2 5N 242.8. 237.1 cm; 3K F5 AL B
MR B T F2. F3 ALEE, At FS AbHE bk B
T F2 A ELAR (p<0.05), Wil HERIA. e
Ab PR 22 A B
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Fig.1 Changes in plant height during maize growth period
212 #:4

FORAARI A 2R A B 2 s . ZEBE R K
G =R L 5ie NI Y N e SRR G EY TR OL RN
9.3 mm % 26.7 mm, HEj0 187.5%; KT
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7~10 mm, BEE IREOE N Jo W R AR s 5T )
AL FL AbFE 26K 26.6 mm, A~ F3. F4 4B
[f], F2 ab@iZkifm b, RIBREEHIEAEAL 3 AL, 20
BB R BRI DTG R, O AR, F2 Ak

HZRR ERS o, Hoph A EE SR B KA )N, SRS AL
M2 A ZESR/ANT 2 mms AR, F1—F3 AbBE 206
kN 2.5~3 mm, 1] F4-F5 A H 53551 98/)N 0.4.1.5 mm;
SR F4. F5 AbFRESHOR T HAh AL, $THA F5
MR E T F2 AbEE, . UYL BEIAN
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Fig.2 Changes in stem diameter during maize growth period
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TARAEKIIN LA 21kt 3 Bras, LA BERK
ARG IE KGN, A — 4T A AR T —deh A
LAI 435 P88 i 1.42 1 1.50, JhAs—E 2230 LAI X
WK T 2.9%, HEK—7THAM LAl 350> 15.3%,
NEN 2,72, RIBESE LG W, R Ui K 2
TR AR U, HESR IR J5 v T AR B b . 24k
HE T LALE A T 0.18~0.26; 4715 ] F2—F5 AbHE LAI
RIABEE R XEEG mR, Hr F5 AL A
P 1.87, B/ F2 AbFE S 32.8%, F1 Ab#E LAIME
N 1.76, T FA LT 5 F5 Ab38 2 [A]; $k 5 — 5 Y,
LAI 4525 BB A5 38 SR n e N 8K, 3R
N: F5 AbPESFL A PESFA AbFESF3 AbBEESF2 40EE, LAI
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Fig.3 Changes in LAI values during maize growth period
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SPAD fHIAFI 5 K, HiHA—#EZK A SAPD $4{E M 50.7 34
KE| 64.6, 1T 29%:; 5¢ 43 SAPD ¥{H T 4% 63.6,
Pl 1.6%, 5 LAl SEKFEFRFELL, SPAD fHAEAEK
WIN AR IERCN, ArAgEE i, EHDE TR, W
FR T HIREIE R n#5-4b 2 SPAD B JC A AR
PR SRR BEE R3S 0, SPAD B a8/ NS
K, Hh F3 4B/, SPAD fE N 59.0, Bk
F5 A PRI 9.4%; A , F5 AL HE SPAD {EIZ /)N,
SESIA N E] 62.2, HAh AN SPAD {EATIBEE K K
Z el NEIER, F3 AL BT /) B B FL AL 2E SPAD
K, # F3 AbFiE 9.2%. ToH—52 B & Ab 3 a)
SPAD R

100 r
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Fig4 Changes in SPAD value during maize growth period
2.2 HEBRRHBN ERFEMREZZT
TR MR R N 2. B E. B EEE A
PBEE N OC, F1 ACERFE)R & 3215 9, K F5 AbEE

et B

PR 18.2%, H —#HEREFH; F2. F3. F4 AbHfH
AT, B F5 AbFE/N 11.6%~12.8%, F2. F3. F4
AR (A ZE AN RS RN FL AREET) 50 mm 3400
FI| F5 4 PR 53.2 mm, HKAAFZ HZERARE. &
A TR T K AEK AT 20.3~22.1 cm, Hidt F1 AbF B/,
F5 abEEf K, HoFHEREE, (HIH5HAWAE
Z N ZE R BIANEZE . BATE— N 16 178L 18 1T, /b
BIEA 14 17, SOEIMEZERE/DN, HIREER
FHKFo FLACEAT R B UR />, Y{E 4 38.8 Ki, F5 4tk
HATRE RS, YA 423 ki, H o HEREE,
H-FEHAAH 2 A ZRIYARE, F2. F3. F4
AEPRATRIEOHT, ¥MENT 40.2~41.7, BEEIERIK
OGN RN EH - B BRIRBON TR R0 5 TR
oL, FL. F4 B ARKEUN, F2. F3. F5 Ab2E
FERKAE, TRISKL Ny F1F4 b 2 /%, H. F2.
F3. F5 0B 5 F1, F4 AbBEZE 035 . FERIELHIE A
VEIBE NG, F1 ACERRERIECHN 2704 ki, F5
AL BH 327.0 Ki, B F1ALFEZ 21.0%, H =3 %2 57 W3
F2. F3. F4 abBEFERIEAHIE, /T 385.8~291.7 g,
5 F5 AbFE /D 12.6%~10.8%, F2. F3. F4 kb3 [a] %
RARE. SO ERRENT 43.1~4649, HZER
IR, EPBIER FL AT FRR &R/, F2 40
HEEORLS SR, BB BB N, EORLS S
N, HIBRIRBIRZ ) FS BRI RN 44.9 g,
KT F2 4b B,

K2 TR 2R E IS0

Table 2  Effects of different treatments on corn seed testing indicators

Qb3 MR /g FliKfem A /mm AT HUAT TRk FgAKlem g T KL /g

F1 321.5429.0a 20.3+.5b 50.0+.5a 16.0+.2a 38.842.4b 0.940.3b 270.4224.3b 43.143.1a

F2 343.1+8.5a 21.0+1.0ab 50.1+.3a 15.740.9a 41.740.7a 1.630.3a 285.8+16.2b 46.442.2a

F3 342.9428.1a 21.8+1.9ab 50.840.9a 16.040.5a 41.5H 6a 1.540.3a 289.2424.7b 4451 1a

Fa 347.5#7.7a 20.7+.4ab 51.240.9a 17.34.6a 40.2#.1ab 0.740.2b 291.7415.4b 43.782.2a

F5 393.1+1.9b 22.14.0a 53.240.6a 17.3#H.2a 42.340.8a 1.840.6a 327.040.7a 44.9H 5a
2.3 BB RREX ERKE RKRF FH R W mzEREARE.

B A B R OK = B K K BRI FH 0% WAR 3. F5 Ak 2
PeEN 7.36 thm?, 52 m T AL F1. F2. F3.
FA WCFE KB 22w AR, Hrb FL AR SR
N 5.79 thm?, F2—F4 K37 B % 38 R K 3 in
M/, Hord F4 AbFREE F2 AbFE = S0 D 2.4%.
FEML KR 2 (AWUE)D . K23 R 2 (WUE) Al
RAUCRYIRIN F5 AFE>SF2 AbHEISF3 AbFE>F4 Ak
FESFL 4bFE, Hrp, F5 4bF IWUE. WUE FIERCE
43Rk 3 3.27 kg/m®. 1.25 kg/m® #2452 kg/kg,
F2 kb 5 0.38 kg/m®. 0.15 kg/m® #i1 2.85 kg/kg, #5
IR H9 F1 427 0.70 kg/m®. 0.27 kg/m® Fi1 5.23 kg/kg;
F5 A HH 7K R FH R0 4835 v T oA b 3, i oA A
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Table 3  Effects of different treatments on corn yield and

water and nitrogen efficiency

gy R EBUKRIRIRCR! ORSRIRRCE R
(thm™) (kg m?) (kgm?) (kg kg™)

FL  5.7920.8b 2.5740.3b 0980.1b  19.2942.6b

F2  6.5020.7b 2.8920.3b 1100.1b  21.6742.2b

F3  6.3720.9b 2.8310.4b 1.0840.2b  21.2543.0b

F4  6.3520.7b 2.8240.3b 1.0840.1b  21.1582.2b

F5  7.3620.5a 3.2740.2a 12530.1a 24524153

31T 8

T8 A2 (AR TN 28 22 VR e U NE AT A
F LR, BRREE BT I AR R, )
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IR IR MBI 2, (HIBR BT AR M Z
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YIS, TR R RUIE R A 13— € 52T
AARBAB LRI ARARER, B 4 IAEBEBGEAE 7 X
ARBRRCRSS, DN 4 UGBRESIFEE BRI, ]
EIBREY, (BRETHR, YR LA
e, ROREBOVWIE; B H IR AL B 7
NESRBEIIAIB AL &, R AN R (B AEAL 2 .
PRIEEAE A R AR Y T oK A B e i AT VKL,
19 s 6 TR 8 S NG o 4 = Qs i BUR W WY R 2 2T 2
AR, SRR, R EIEA T RAL A
%R, SREEUER R,

4 25 i

D BAEER A B ITIA R THERE FREK, 3K
i E IRk E . ZfH. LAl SPAD {H. iBAEEFmiik
TR FEARRT, BTHIR AR AR RS, BN,
LAl 1 SPAD 15/, A5 B AT SR AN AT A 2

2) BT EAFIHARN T =B8R 5

SR NE X R R AR 3R A e iR A

3) IBAEEE P AEAE RTIAA T 3RS AR
IKBEAMARCER, B2 UGBILTT S B s TRK
SREITIE AL B ATK SR AR AT IR, (R AL KR
b, BAE TS

PRI, A2 D 3 XS P R E K IE — AR A BRI
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Effects of Topdressing Frequency on Growth and Yield of

Maize in Aeolian Sandy Soil under Fertigation
DOU Chaoyin, LIU Fugiang
(College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: [ Objective ] Fertilizer topdressing is an agricultural practice to provide crops with additional nutrients, but
how topdressing frequency affects crop growth and yield is inadequately understood. The objective of this paper is to
determine the optimal nitrogen topdressing frequency for improving maize cultivation in aeolian sandy soil.

[ Method 1 The experiment was conducted in a maize field with nitrogen fertilizer applied in one (F1), two (F2), four
(F3), seven (F4) and eleven (F5) topdressings. For each treatment, we measured the growth and grain yield of the
maize. [Result] Topdressing once at the jointing stage or before the earing stage increased vegetative growth, stem

72



SRR 25 W PHAL ID g HE R W R BOT R AR AR B

length and diameter, leaf area index, and SPAD content. In contrast, multiple topdressing improved spike length and
diameter, kernel numbers per spike, and 100-seed weights, ultimately leading to an elevated yield. The grain yield
depended not only on topdressing frequency but also on when and how the fertilizer was applied in each topdressing.
For example, in the multiple topdressing, applying fertilizer during earing and tasseling stage reduced the kernel
numbers, 100-seed weights, yield, and fertilizer use efficiency. Aligning fertilizer application with plant requirements
in the multiple topdressing was critical to improving plant growth. Among all treatments, topdressing 11 times was
optimal, with the yield reaching 7.36 t/hm= irrigation water use efficiency, water use efficiency, nitrogen use
efficiency reaching 3.27 kg/m31.25 kg/m=and 24.52 kg/kg, respectively. [ Conclusion] Increasing the frequency of
fertilizer topdressing proves to be a highly effective strategy for improving maize growth and yield in aeolian sandy
soil, presenting a promising approach for optimizing fertilization in this region.

Key words: nitrogen fertilizer; drip irrigation; aeolian sandy soil; fertigation; water use efficiency
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The Effects of Irrigation Amount and Method on Soil CO,

Emission and Yield of Summer Maize

YANG Le? CAO Hui'?, FU Yuanyuan®, GAO Yang®", LIU Zhandong®
(1. Institute of Filed Irrigation, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China;
2. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100082, China)

Abstract: [Objective] Maize is an important staple crop in central and northern China, and during certain seasons,
its cultivation needs irrigation. This paper studied]s the intertwined effect of irrigation amount and method on soil
CO; emissions and the yield of summer maize. [ Method] The field experiment compared two irrigation methods:
conventional drip irrigation (DI) and alternating drip irrigation (ADI). For each irrigation, there were two irrigation
amounts: 36 and 27 mm. In each treatment, we measured CO, emission using the Li-8100A. We also measured soil
enzymatic activity, soil water content and temperature, and grain yield, from which we analyzed the dependence of
soil CO, emission on soil water-filled porosity (WFPS) and soil temperature. [ Result] Compared to DI, ADI reduced
cumulative soil CO, emission by 12% to 17%. Increasing irrigation amount from 27 mm to 36 mm increased
cumulative soil CO, emissions, despite the increase depending on irrigation method. A notable correlation was found
between soil CO, emission and WFPS and soil temperature in the 0~10 ¢cm soil layer. The impact of soil water and
temperature on CO, emission was intertwined. Irrigation amount and method both affected soil enzyme activity via
their effect on WFPS and soil temperature, which serve as a regulatory mechanism impacting soil CO, emissions.
Irrigation amount and method also significantly affected maize yield. Compared with DI with irrigation amount of
36 cm, ADI with irrigation amount of 27 mm reduced the yield by 8.7%, but it reduced the cumulative CO, emission
by 19%. [Conclusion] ADI with 27 mm of irrigation was most effective to ensure maize yield while reducing soil
CO, emissions. It is a water-saving and emission-reducing irrigation method and can be used as an improved
agronomic practice for maize production in the studied region.

Key words: maize; alternate drip irrigation; CO, emissions; soil enzymatic activity; yield
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